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( C = 0^-R f 10 

[0 0 7 3] 

XeiiHi^liD^diAD^^I^lRf^ R f 9j3 J: 0? R f K>ijpg 
#t«l ^4 8^77t7;^I/>Sif:liKtt2-9 
8 (^x-f^^ft4^7 7|7J^l/>it^ot 1 Rf8<!:Rf9i ; Rf 
lO^^-ftL^-a-7 •7*T;W^rl->^0^^(iR f 8^R f 9fc R f 10<7)j^^<7)-g- 
tb&M WXTXh «9 , Rf 8 ^ R f 9isJ:t>*R f lOoiof 7t{±2o^i-x^je 

^9 9 J^T) /6 ? *tf i^n^o 
[0 0 7 4] 
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±SE»6 <DR f LTIi, 
10 0 7 5] 

Ifb3 i] 

o o 

II I! 

-CF 2 — C — CH-C-CF 3 , -CF 2 -C — CH-C-CF, 
II I II I 

O C-CF 3 O C-C 2 F 5 

II II 

o o 



[0 0 7 61 
[0 0 7 7] 

Z fzZhlZ, 1&Z L^Rf <Dm 7 t LT(±, 
[0 0 7 8] 
[ft 3 2] 

-Rf"-fC = 0)-CX 6 -fC = 0)-Rf 12 

I 

( C^O^-Y 1 

[0 0 7 9] 

(5^<K XblinifzliDZfztt^uyym^ ; Yl(iH, D, OH, OD, Rl 
ZfzliOR^ (Rl&£V?R2imCfrZtzim%t). ift 1 ~ 1 0 O^bjtf? 

h&^r f uiimcfrttzim**), $tm$ki-4 8<D&7ymT^*u>m 

Z tzk$wzm%L2 - 9 8<7)x-f^^ff^^7 7|THb>ST^ot, 
R f 11 tR f )V^Vym(Dm^±R f H<hR f U(DRm 

m<7)^ft^4 9WTT-&&K R f Hj3«fcO*R f 12^^-ftL^— U^zr.--T)V^^ 

vmT^*u>m<7)m&i*R f h^r f i 2 <7)^mo^ft^9 9^ 

T) ^tfbti^o 
[0 0 8 0] 
±IS^7<7)R f (DMrfoMt LT(±, 
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[0 0 8 
[it3 3] 



O 



O 
II 

CH-C-CF 



-C F 2 



C 
II 

O 



CH-C-C F 



-CF 2 -C — 
II 



C-CH 
II 

O 



o 



o 



-CF 2 — C — CD-C-CF, 
II I 

O C-CD 3 
II 
O 

[0 0 8 2] 
[0 0 8 3] 

-^mnxm^^ (i) wt^t77t#'j7- (i) niov^T, 

fiM, Ml, M2^i^M3^Rfii:#iii^-Rf2- N -Rf4-^ _ Rf 
5 -> -Rf 7 ~, -R f 8-&J:^-R f 11- -ft^^^T TRf" 

*J fcv>-9) (i, Riil^4 9^77t7;^l/>it/:(i^iS2-9 9 
<7)^-x;i4S£-£;£i-£3-7 7i7;^i/>it^s 0 ;wr f n^^tia 
^JSCT^"? yS^T-^IS^LT^fttf J; < , — fen, t»i:7 7»t 

■>iM$#5 0%W±, L< t±7 0%1U, J:»)«flL<l±A-7^tD 

tihizx^x, iiitt7 7t* si jv- (i) oi5*n^oit^«-jes<-r 
t imazt & <o , m^ih±m±m^ (id o^rfifcSK-r&nffjT-f 

[0 0 8 4] 
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£-£^r-f&#7 v%T)is*u>m<D®&ii'gf&&'£&'7 vm*^)-?- (i) g# 

^7 y^T^l^gSOj^SSSfctl, «f $ L < 14 1 - 2 0, X W£ L < {4 1 

(42-3 0, <fc L<(42-2 0t'*4 o 

[0 0 8 5] 
R fnS^i L^JMfcMt LT(4, 
[0 0 8 6] 
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[fb3 4 ] 

C F 3 . , 

I 

-(CF^CH^, -{CF,CFyCH 2 } Tl -(CH 2 C F^CH^ . 

CF 3 
I 

-iCH-JhrC- (m: 1-10, n : 0-5) , 

I 

CF 3 

CF 3 
I 

-f C F 2 C F 2 h-^C F 2 C Fh^C H ^ , 

-f C F 2 C F 2 >t-(C H 2 C F 2 >^C H 2 >7r , 

CF 3 CF 3 
I I 
-^CF 2 VC- . -{CH 2 CF 2 h-(CF 2 CFMCH 2 ) Fl 
I 

CF 3 

(1 : 1 — 10, m: 1 — 10, n : 0 — 5) 

-t C F C F 2 OM C F 2 OM C X 1 0 2 C F 2 C F 2 Oh^ C X 1 l h< C F}^ C H 2 hr 
I I 
X 9 X 12 

-fCF 2 C.FOMCF 2 O> T (CF 2 CF 2 CX 10 2 OhCF,(CFMCH,> T 
I I 
X 9 X 12 

(X 9 , X 12 «FtfcttCF 3 ; X 10 . X n «HSfcHF; 

o + p + qfil-30 ; rteO£fctel ; s , Hi 0 £fc« 1 ) 

[0 0 8 7] 
[0 0 8 8] 
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[0 0 8 9] 

[0 0 9 0] 
[it 3 5] 

CH, = CFCF,OCF-Rf ' . CH 2 =C F C F 2 OC F CH 2 - R f ' . 
I I 
CF 3 CF 3 

CH 2 =CFCF 2 OCFCH 2 0-Rf \ CH,=CFCF 2 CKCFCF 2 OhCF-R f ' , 
I " II 

CF 3 CF 3 CF 3 

CH,-CFCF,0(CFCF 2 OhCFCH,-Rf . 
"I I 
CF 3 CF 3 

CH, = CFCF,0(CFCF 2 OhCFCH 2 OCH,CHCH 2 -Rf' 
I I I 

CF 3 CF 3 Y 1 

(n : 1~3 0 0)&m . 
CH 2 = CFCF 2 0-(CF 2 CF 2 0)- n C F 2 -R f ' . 
CH 2 -CFCF 2 0-(CF 2 CF 2 OhCF 2 CH 2 -Rf' , 
CH 2 -CFCF 2 04CF 2 CF 2 CF 2 O^CF 2 CF 2 -R f ' , 
CH 2 = CFCF 2 0-(CF 2 CF 2 CF 2 0>- n CF 2 CF 2 CH 2 -R f ' , 
CH 2 = CFCF 2 04CH 2 CF 2 CF 2 0)-hCH 2 CF 2 -R f ' . 
CH 2 = CFCF 2 04CH 2 CF 2 CF 2 OhCH 2 CF 2 CH,-R f ' 

(n : l~3 0©It) . 

CH 2 -CFCF 2 04CF,CF 2 )- n R f ' , 

CF 3 

CH 2 = CFCF 2 0(CF 2 CF}-„CH 2 -R f ' 
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[0 0 9 1] 

[0 0 9 2] 

J: ijJWfrMKtl. 
[0 0 9 3] 
[it 3 6] 

CH, = CFCF,0-(CFCF.,OhCF-COOH , 
I " I 

CF 3 CF 3 

CH,=CFCF,0-(CFCF 2 0>- n CF-CH,0-CCH 2 CCH3 . 

" I I " II II 

CF 3 CF 3 O O 

CH,= CFCF 2 0-(CFCF 2 OhCFCH,OCH 2 CHCH 2 OC-CH 2 CCH3 > 
I I II II 

CF 3 CF 3 O O 

OC-CH 2 CCH 3 
II II 

o o 

R f 1 

I 

CH, = CFCF 2 0-(CF-CF 2 -0)-hCF — c — o-cch 2 cch 3 . 

I II II II 

CF 3 CF 3 Rf 2 O O 

o 

II 

O-R f 1 

I 

CH 2 = CFCF 2 04CF-CF 2 -0>-hCF — C — CH 

I I II I 

CF, CF 3 O C-Rf 2 

II 

o 

(n:0~30;Rf \ R f 2 \*vm$t. 1 ~ 5 (D/\'-7j^D7J^;H) 
[0 0 9 4] 

[0 0 9 5] 
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[0 0 9 61 
[it 3 7] 

CF, = CFOCF,CF,-Rf . , CF,fCFOCF 2 CF 2 CH 2 -R f ' , 

CF 2 =CFOCF 2 CF,CHnOCH,CIICH 2 -R f ' , 

" "I 

R f ' 

CF 2 =CF<XCF 2 CFhrR f CF,= CFO{CF,CFOhCF,CF,CH,-R f \ 
I " "I 

CF 3 CF 3 

CF, = CF04CF 2 CFOhrCF 2 CF,CH 2 OCH,CHCH,-Rf 
I "| 
CF 3 Rf 

(n : 1 — 3 0) , 

CF 2 = CF04CF 2 -HR f ' » CF, = CF04CF 2 hCH 2 -Rf , 

CF 2 =CFOCF 2 CF 2 OCF 2 -Rf ' , CF 2 =CFOCF 2 CF 2 OCF 2 CH 2 -R f ' , 

CF 2 = CFOCF 2 CF 2 OC F,CH 2 OCH 2 CHCH 2 -R f ' , 

I 

Rf 

CF 2 = CFOCF 2 CF,CH 2 OCF 2 CF 2 -Rf , 
CF 2 = CFOCF 2 CF 2 CH 2 OCF 2 CF,CH,-Rf 

[0 0 9 7] 
[0 0 9 8] 
[0 0 9 9] 
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Hfc3 8] 



CF 2 =CFO-(CF,CFOh l (CF 2 >7 1 COOH ; 
" I 
CF 3 

CF 2 =CFO-(CF 2 CFO^ (CF,f n CH 2 OCCH,C-CH 3 , 
I II "II 

CF 3 O O 

CF 2 = CFCMCF 2 CFO^ (CF 2 f„CH 2 OCH 2 CHCH 2 OCCH 2 C-CH 3 . 



I 

CF- 



O O 

OC-CH,C-CH 3 
II "II 

o o 



R f 



CF 2 =CFO-(CF 2 CFO) Sl (CF^C — OC — CH 2 — C — CH 3 , 
I I II II 

CF 3 Rf 2 O O 

O 
II 

C-R f 1 
I 

CF 2 = CFO-(CF 2 CFO>Hi (CF^C-CH 



CF : 



I 



O C-Rf 2 
II 

O 

(m : 0~3 OcDmm. ; n : 1-3©S» ;Rf l , R f 2 «^^1~5<7> 



[0 10 0] 
[0101] 

8B#£R f ' T^-f«h, 
[0 10 2] 
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Ht3 9] 

CF 2 =CFCFo-0-Rf n -Rf, C F 2 =C FCF 2 OR f n -CH 2 CHCH : -R f 

Rf 

CF 2 = CF-R f "-R f ' , CF 2 = CF-R f n CH 2 CHCH 2 -R f ' , 

R f ' 

CH, = CH-R f »-R f ' , CH 2 -CH-Rf n -CH 2 CHCH,-Rf % 

Rf 

CH, = CHO-R f n -R f ' , CH 2 =CHORf"-CH 2 CHCH,-Rf 

Rf 

(r f n imm<DM£mo 

[0 10 3] 
[0104] 

«fc 0 

[0 1 0 5] 
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[ft4 0] 

CF,=CFCF,OCF,CF,CF 2 -CCH,C-Rf . 

- - 2 „ -|, ■ 

o o 

CF,=CFCF,OCFXF,CF,CH,-CCH,C-Rf , 
" " "II "II 

o o 

CF 2 =CFCF,OCF 2 CF-CCH z C-Rf » 

I II II 
CF 3 O O 

CF 2 =CFCF 2 OCF 2 CFCH 2 -CCH 2 C-R f ' . 

I II II 

CF 3 O O 

CF,= CFCF 2 OCF 2 CFCH 2 OCH,CHCH 2 CCH 2 C-R f ' , 

I "I II II 

CF 3 CCH 2 C-Rf O O 

II II 

o o 

CF 2 =CFCF,-CCH,C-Rf , C F 2 = C F C F 2 CH,- CCHX-R f ' , 
II II II II 

o o o o 

CF,=CFCF 2 CH 2 OCH 2 CHCH, CCH 2 C-Rf » 

I II II 
CCH,C-Rf O O 

II "II 

o o 

CH? = CHCFoCFoCH ? CHo CCH?C — R f * 

ii ii 

o o 

CH 2 =CHCF 2 CF,-CCH 2 C-R f CH 2 =CHCF 2 CF 2 CH,-CCH,C-Rf 

II II II II 

o o o o 

CH 2 =CHCF,CF 2 CF 2 CF 2 -CCH 2 C-R f ' , 

II II 
O O 

CH^^CHCFoCFtCF^CFoCH? CCHoC R f > 

II II 

o o 

CH,= CHCF,CF,CF 2 CF 2 CH 2 OCH 2 CHCH, CCH 2 C-Rf ' . 

I II II 
CCH 2 C-Rf' O O 

II II 

o o 

CH,=CHOCH 2 CF 2 CF,-CCH 2 C-R f ' . 

"II II 

o o 

CH 2 =CHOCHXF 2 CF 2 CH,-CCH,C-R f ' 

"II "II 

o o 

(r f ' ttWJBtrai;) 
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[0 10 61 
[0 10 7] 

!&^-C&*K |#jf#fiM, Ml, M2 i/jt±M3 t*m^L^*#i#-C*tLtf 

#^pi^$n-r\ swt«fii^77f* , >j7- (i) (Dwmmztiz 

[0 10 8] 

(ommnzmnLKtfb, mt^^m^mM, ^^-Mmmm^mmzit 

ym^is>n%-m®-<Dmmmz.iz, ^ (6) : 

[0 10 9] 

Hb4 i] 

— ^cx n x ,2 -cx 13 ^ 

I (6) 

(cx 14 2 V40VR f 13 -z 1 

[0 110] 

Fi^iiCF 3 ; hiiO ~~ 2 ©It ; i lio £fc«± l ; R f 13 (ij^*mi - 4 0 

^HT^l^St fcl±£USHR2 - 1 0 0Wi-f^^t^t7 y 
t7;v+i/>I ; Z!(±-0H, CH 2 0H, -S0 3 H, X ^ * > BtffifH*. J- 

CH 2 =C F C F 2 0R f 13- zl 
(5£t>, R f 13joJ:^zl(iHu!fit|Hli:) ^ ti^f»jit#f5:^^ Lv\> 
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[0 111] 

[0 112] 
[ft4 2] 

CH 2 =CFCF,OCF-Z' , CH,=C F C F 2 OC F C F 2 OC F - Z 1 , 

CF 3 CF 3 CF 3 

CH^CFCF.O^CFCF^OHCF-Z 1 % 

I I CH,=CFCF 2 OCH 2 CF 2 -Z ] . 

CF 3 CF 3 

CH,= CFCF 2 OCH,CF,CF 2 OCF-Z 1 , 

I 

CF 3 

CH 2 =CFCF 2 OCF 2 CF 2 OCF 2 -Z', 
CH,= CFCF 2 0-(CF 2 CF 2 0hCF 2 -Z 1 

[0 1 13] 

[0 114] 

CF 2 =CF0R f 13-zl 

[0 115] 
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[ft4 3] 

CF 2 = CFOCF 2 CF 2 -Z 1 . C F 2 = C F O C F 2 .C F 2 CH 2 - Z 1 , 

CF, = CFOCF 2 CFOCF 2 CF. 2 -Z 1 . 
I 

CF 3 

CF, = CFOCF,CFOCF,CF 2 CH 2 -Z 1 
" I 
CF 3 

CF 2 -CFO-fCF^Z' , CF 2 = CFCHCF 2 -hCH 2 -Z 1 , 

CF 2 = CFOCF 2 CF 2 OCF 2 -Z\ C F 2 = C FOC F 2 C F ,OC F 2 CH 2 - Z \ 

CF 2 = CFOCF 2 CF 2 CH 2 OCF 2 CF 2 -Z 1 . 

CF 2 = CFOCF 2 CF 2 CH 2 OCF 2 CF 2 CH 2 -Z 1 

[0 116] 

o 

[0 117] 

[0 118] 
[ft 4 4] 

CF 2 =CFCF 2 -0-R f 20 -Z 1 . CF 2 = CF-R f 20 -Z' , 
CH 2 = CH-Rf 20 -Z' , CH 2 = CHO-R f 20 -Z 1 

[0 119] 

(R f 20(i#tn$ri ^4 0O#7 •;f7;^V>Ii /:(i^il2 - lOOWi 
[0 12 0] 
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Ift4 5] 

CF 2 =CFCF 2 OCF 2 CF 2 CF 2 -Z 1 , C F 2 =CFCF 2 OCF 2 C F 2 CF 2 CH 2 -Z K 

CF 2 =CFCF 2 OCF 2 CF-Z 1 > ,CF 2 =CFCF 2 OCFXF-CH,-Z 1 , 

I "I 
CF 3 CF 3 

CF 2 = CFCF 2 -Z 1 , C F 2 = CFCF 2 CH 2 -Z 1 , 

CH 2 =CHCF 2 CF 2 CH 2 CH 2 -Z 1 » CH 2 =CHCF 2 CF 2 -Z 1 . 

CH 2 =CHCF,CF 2 CH 2 -Z 1 . CH 2 =CHC F 2 C F 2 C F 2 C F 2 — Z 1 „ 

CH 2 =CHCF 2 CF 2 CF 2 CF 2 CH 2 -Z 1 , CH 2 =CHO-CH 2 CF 2 CF 2 -Z 1 , 

CH 2 =CHOCH 2 CF 2 CF 2 CH 2 -Z 1 

[0121] 

[0122] 
[0 12 3] 

-<7)^-7u/^-f-i/>14^»^:(Dolt3S^fit Ltii, ^ (7) : 

[0124] 
[ft 4 6] 

(- CX I5 X 16 — CX 17 ^ 

I (7) 

(cx 18 2 \H-ov+R f 14 ^z 2 

[0 12 5] 

(^■K Xl5, Xl6i3J:t>*xl8(±|SH:^t^(±^^«9 % H i fctiF ; Xl7{±H, 
F^;liCF 3 ; hi, i l-teXtf} imCfritzltm**), 0*fc(il;z2t± 
H, FifcliCl ; R f 14(±^mi -2 0<7)^7 7i7^l^>ii/:li^i 
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[0 12 6] 

JLWflt LT(±, 
[0 12 7] 
[ft4 7] 

CF 2 -CF 2 , CF 2 = CH 2 , CF 2 = CFC1 , C F , = C F C F 3 , 
/CF 3 

CF 2 = C( . CF 2 = CFO(CF 2 ) n F , CH, = C(CF 3 ), , 

CF 3 

(n : 1-5) 

CF 2 = CFH , CF 2 = CC1 2 , CF 2 = CFOCF,CFO-C 3 F 7 , 

" I 
CF 3 

CH 2 = CF-(CF 2 > i Z 2 (Z 2 «^ (7) tmU, n:l-10), 

CH 2 = CHOCH 2 -(CF 2 ^Z 2 (Z 2 te5£ (7) LmC. n: 1-10) , 

CH 2 = CHOCH 2 -<CF 2 ^- R Z 2 (Z 2 «^ (7) tmC n : 1~1 0) 

[0 12 8] 
[0 12 9] 

[0 13 0] 

&yy mmmmw^m^mtL® t l t ( 8 ) : 

[0131] 
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[ft 4 8] 



(CX 23 X 24 ) 



n2 



-{(CX ,9 X M ) nl CX 21 



CX 22 (CX 25 X 26 ) n3 }- 



(8) 



(O) 




[0 13 2] 

(5*;*, Xl9, X20 v x23^ X 24 N X 25& £ xfx^\m Cfrt fctiltfc *) , Hi 
fcl±F ; X21*jj:a f x22(ipji:^t^ ( i||^i5^ h, F, Clifcl±CF 3 ;R 
f 15 fi#tHiU - 1 0Wt7 •yt7^+I/>ii/:(i^ft2 - 1 OOx-fA- 
^tn^77i7;KU>i; n2li0-3Olt; n 1, n3, n 4 £ 



[0 13 3] 

[0134] 
[ft 4 9] 

4CX 2, -CX 22 -)- 



[0 13 5] 

(5£pK Rfl5, X 21 *3«tU f x22(ifr|Ei:|BIi:) ft&l&^ijM&^&tf ft 

[0136] 
[0 13 7] 



O 
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Hb5 0] . 

4CF-CF4- 4CF-CF4- .-fCF-CFf- 

II, 11.11 
O O O D O O 

XXX 

F F CF 3 CF 3 F CF 3 

4CH-CHf -fCH-CH^- 
11,11 

o o o o 

X X 

CF,C1 CF 2 C1 CF S CF 3 F F 



CI CI CI 

I I I 

-fC — C4- 4CF-C-)- 4CF 2 -CF-CF-CF,4- 

11.11, II 

O O O O O CF 2 

X X Xf 

CF 3 CF 3 CF 3 CF 3 - L 




C F 2 CX-X" 

4CF 2 CF CFf- 4CFCF C F ■)- 

II, \ / 

O CF 2 O-CFj 

\ / 
CF 2 

CF 2 

/ \ 

4CX ,9 X 20 -CF CFf . -4 CX ,9 X 2C CF-CFCF,4- . 

II II 

CF 2 -Q CF 2 -Q 



OCF 3 

| /0-CF 2 
4CF-C>- , 4CF-CF4 . CF 2 -C v | 

II / \ X 0-CF 

o o o o , 

\ / CF 3 

CF 2 -CF 3 



X 



CF S 



[0 13 8] 
[0 13 9] 
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©7 fcv,oi^p> tt^Mft^ <b If z* $ ti & m&g-iZ. 

* * 

[0 14 0] 

[0 14 1] 

a * 1/7 >3« : 

-/ntTv>, 7f>, itftfcf-;!,, la. ft fcf — 'J 7* > & t" 

CH 2 =CH0R, CH 2 =CHOCOR (R I vkMHk 1—20 ^^tlbfc^^) 

r 'J : 

CH 2 =CHCH 2 C1> CH 2 =CHCH 2 OH, CH 2 =CHCH 2 COOH, 
CH 2 =CHCH 2 B r % t* 
7'J /Px-f^fl# : 
[0 14 2] 
[ffc5 1] 

CH, = CHCH,OR (R : £U£% 1 ~20©Mfb7K^S) > 
CH 2 = CHCH,OCH 2 CH,COOH , 

CH, = CHCH 2 OCH 2 CHCH 2 , CH, = CHCH 2 OCH 2 CHCH, 

\ / II 
O OH OH 

[0 14 3] 
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[0 14 4] 

[0 14 5] 

[0 14 6] 
Ht5 2] 




A BCD 



[0 14 7] 

(5$** mliO - 3 <D&%i ; A, B, C £ J: ^ , H, F 

s CI. COOH, CH 2 0Hi/:(iMStl-5^A-7;i/tn7iV + ;H^ 

[0 14 8] 
[ft 5 3] 

( o 




[0 14 9] 



o 



\ / 
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[0 15 0] 

^m^m^h-Mftm^y •yt'fj^- m u^^-c, tsfSM (mi 

, M2, M3) tMmmZAt(D®.fr&t>i£*&j&Stmi, ±fEtf>0O^ f> i M 
[01511 

WK"fflv^tiiM7 7»^'j-7- (i) iz&^xu^ mmmtM (m 

1, M2, M3) Z&mj&frt LX^is i><D-e$>*), «ji*fi:Mg#-cj5#^ 
i*"COSWtt*ft-¥--t*«IBfc1fr±S^JK'f * > (ID fcflM*& L < 

IIItt77|* , 'j7- (I) *3@^t£MSr#<^tr&^ SSCIifii 

£5 & e SfcKpgi$i::#±£#jR>r*> (II) tlS^L<i±l£M 

[0152] 

Iim7 7P'j7- (I) 0*&J|i&M A fcrt* 

[0 15 3] 

'gt&m&m 7^i#'j7- ( i ) ^sffiM t «it#.fi a <h <7)&m&fe(Dm 
m&$M£.M<o&mitm*. ? (i) 

at#.{£tcwLo. i^^%j-ut*tLiij:^^ ^m^mi (II) 

< (i 1 0 *)^%&±t-fZ> Ztmi-t Lv^ 0 
[0 15 4] 

#Kffi^O#i*fi#**fc^J&-ra 1 0 *;W%J£ll_t, *f £ L < l± 2 0 

;w%J2JL±, $t>t:ii5 0-=e^%l^±^i-^-i: L</> 0 
[0 15 5] 
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o 

[0 15 6] 

ttzz h^m&^y (i) it, jtmm mmimzte n zitmm 

C^flr^&^T, #?SiiSl Or/mi nCO^^-ei|iJ^L7t:I^H^K6t)^«MIU 

< m&x- ? tmrn $ & l < tinms**** i j/g jar-c^att 

[0 15 7] 

* tt^^ 7 7t*')7- ( i ) (7) 7 y m^mt 2 5 mm% &±.mi ' 

[0 15 8] 

mtm^ t & ek & «k itmmm & t^^tmm ttx (inscw k Steffi 

[0 15 9] 

$^T*fflv^is6i^7 y*^u v- ( i ) (i, (129 

0- 1 3 2 0 nmfcWl 530-1570 n mis £0*6 00-900nm) U 
[0 16 0] 
[0161] 

*&^Kffi^'b*L£#±3I&JK'f (II) ^LTIi, x^e-!/A (Er) 
-yU^A (Tm) -f*>. 77-ttv'7A (Pr) >f*>. *;U-»7A ( 

tBSE# 2003-3071981 
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Ho) (Nd) if ^->^J:^-x-oh 0 >t7A (Eu) ^ * > J: 

nx i> , uui>o 

[0162] 

- (I) ^<7)^tS[tt^flF-c**jST«fjg-c**o ttffiBfetS, 

o 

[0 16 3] 

k# » % ^±m^m 4*>z$is^ur>ivfoitzni£.tLx&. laft 

^y^-b^-v^ A^co-7°7-t:^ Ait, t&ffc**v-7A, v >7 A, 

S-Mt^vVA, Sg&^v^A, jfiit^K^^-v^A, A, 
I^m^^-v^A, ffiBfc**v^A4£o**v*Afl, lafk-^-n tf^A, H-ffcjx 
-nt:-7A, a^fti-nt^A, ffi&zL-u kf-7 A, ^iia^St J- - n fcf A , 

\£ *j Ajfcfc £*frlfZ> Z t &X £ 2> o 
[0 16 4] 

vW;i^^- K) -x-^if'yA (in) „ h »; x (^^-/^H^^tnT-tht 
h) x;Hf^/A (III) , h'JX (^^r-»f7;i/^nT-tr h) -x;Hf-7A (III 
) , hUx (v^>vM^,*?- K) iiH;7A (III) , F 'j x (^>v^b 
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i; 7^tD7-t h h) j.;nf -7 A .(in) h;* (^-^-7 n r-fe h -f- 

h) (III) , h'jX (y^>V*^Mf K) ^ty'^A (III) , h 

»JX (^>7M)H- , J7J^n7-tFtf) **v-7A (III) , h>;x (^^r 
t7^tn7tbth) **v>7A (III) fc^W&lf tbtL, Sfc, -eti^tir- 

[0 16 5] 

•7 0 7 -tr :* v -7 a JM , * * v >7 a la «t j. ;nf »7 a i£ a x xi ^ ti h <n it #: & ^ 

M^R'C** 1 3 0 0 - 1 5 5 0 nmfljtcor^ftcoM^^f&^i-^^TJ^W-r 
la. -7° =7 -fe v -7 a iaio <t ;wtf -7 a «t o'-e- ti t, off iWflt 

*nrStSERi*'C** 6 5 0 nm^<7)ifi|iIHli:x~-n tf* A&fc J:l^<a#t#J&** 
[0 16 6] 

^07 7itMl£|yii, #±H#S-r^> (II) £0. 0 0 1 - 2 51 
m% (^>HT(7)li%o ^±m^m-f^> (II) S^iKMLTti, i^T 

^7-y^7jf';-r- (I) Wll^t'taoti^^^ #±®£JR >f * > (II 

) ^r*a s o. 0 0 im*%5|c»i-e*4i:Bfi<jt't**i«i(sftffl^oai Lv»tt 
M^mumt-t^m^^n. z.<D^±m^m^ t>ottifi, m^s^ti* 

^p>0. 0 1 ~ 2 om»%co|EH-r'^<7)^S L < , $<btc«ft L<li0. 1 
-1 5M%, tyHKUO. 5-1 01f%t*S o &ib\ #±ffl^il^ 
^-><7)#^»(i> &6 0 01COfi)|(Ol^4>t:-fK^^iiLtf(0^^ 
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[0 16 7] 

1 * 

0- 9 0 0 nrru 1 2 9 0 - 1 3 2 0 nm, 1 5 3 0 - 1 5 7 0 nmW^W 

T^i^i: Ltf^t^Ii^^^< ft£ c Lt^oT, -y^* 0 
'J "7- ( I ) m±, HufaotiJ ») , 600-900nm, 1290-1320n 
nu 1530-1570 n m^u>i*n^O^|B*t*«l£«**OiR*Jt^»[** 1 c 
m-li-m^^^i^^Wc ftfc^ #±^#«^T^> (II) ££^Lfc8. 

ttftttli LTti, /:tilfx^tf-)At(i9 8 0 nm^l 4 8 0 nmftt, 
* :* V <y U -C(± 8 2 0 n m ft £\ ^^ty^ATIil 0 1 7 n m ft 0 
[0 16 8] 

(ID fi*oi8bje*tc^»t*^*l&^*^r"r&c:fc^5f-e**o 

[0 16 9] 

frfrzm&frba, ±mnumzm^^y •jmmmm.moiz, mm^&mm 

(a) mm^iz* h>m&*'j?%< tb—Dm-tzmtt d) o^seo^ai 

(b) 1290~1320n m&XlF 1 5 3 0 ~ 1 5 7 0 nraU< Ii6 0 0- 
9 0 0 nm<7)#^S$SH{ciott4n«^^:c7)«^:ji^l cm-^mi), ^ 
o 

(c) #±^^«^ t>* { x;nf (Er) 7'J 7 A (Tm) f * > 

fflSE#2 003-3071981 
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, "/^-b^v^A (Pr) -f^, (Ho) i * > , T^v^A (N 

d) ^t>i3J;0 ; 'J.-Dt^A (Eu) -f^>J: 0 &&S^<bji(f:ft&^& < i 

[0 17 0] 

$p^7-ytfi«!i(i, i$i±m£m<{*> (id ^111^7 71*' 

(I) <t tcioTPS^^o ^±*f #S ^ * > (II) £ 

Iii^t7 7i^'Jv- (I) tc^£-«75?£Cl±, #HtlJPK±^^ 0 #± 

m&m4*> (id ^^tsmmt^^nvf^MMm^y vmxw- (i) 

(ffi:^f>i) SefilS^-, »iotf±«tI^> (II 

[0171] 

7ttx.(i\ (i) mmmzMz^^z^ifem^y ym&mm^mtm±M£ 
mury (id ^^ti-fb^^im^v&L^^, mmn.^m*?T-Jr>m.&m 
m^^^m^-cu^^y vm^ 1 )-?- (i) ^^-^l^^,^, (2 

s.mury (11) ^^trfb^^it^^^w^L^^, v#^j^^*-r^,^, 

S7t(i (3) y^^U-T- (I) <hBU|S^±^#JS^^> (II) s- 

[0172] 

±m&m 4ir> & ^ ts- it^^igf^«we h %> i> wmx$>z> 0 

n -fc x tc £> tt £ mifc<VWM t L Tl£ffi LTU^o 
[0 17 3] 

lt^ot, tlitt7 7t-fj7- (i) (i«^J. #u^fflv#^jtcpr 

thliE# 2003-3071981 
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& jIM; Cii:io TiiHIPIEET? § & o 
[0 17 4] 

s &$L±\zi8Lm-t2>f8izx tf^n-f -f >^^f-V >^75 ? pTfgt 
[0 17 5] 

yxf;i/t^P-l«, £;nf ^ffc-x^-JK xf ;i/-2-t Ko4v7'f F 
, xf^7-b h T-trx- K mm?*^-^, B&»j^;k B&^-/^;v 

, flM^-f-fr. 3 - * F+yynet^^K 3 - ^ h^>7° 

nift>ixf 2-tKn + y^vl§i^f;K 2 - H Kn^y^f vS&^x 
f-i^if^xxf^ll ; T'nifi/V^yn-^/^f/i/x-f/l', yntf 

, -/n tfv rr-;!^/ ^ f;l/x- f ^7-bf - h , 7°n t: v > y~'J n 
^yxf^x-f^7-bf - K if ix>?*u — -f^T-t 

r- - h > y/Dlil/^^'Jn-^ v y -f- ;w jh— r ^ & t*<0 7°Dt'l/y^'J n-^ 
*S#J ; 2 ->^n^^r-9-y ^f;v7^y^h>, 2-^-7°^ 
y >jfir£V>$- h ; * 9 / — ;k -/n/NV-;K tv-fxi** 

y - ;K -79 j - t*<7> T ;u n - ;i^S$'J ; h ^ J- > ^ * -> U > £<D3r^m 

[0 17 6] 
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[0 17 7] 

y vXfctomMt LTIi, /:titfCH3CC 1 2 F (HC FC - 1 4 1 b) , 
CF 3 CF 2 CHC 1 2 /CC 1 F 2 CF 2 CHC 1 FjO (HCFC-2 2 5) 

Ky-yt7;Kn7?>, 1, S-lf^F^il'tn^fM^^^^ 

[0 17 8] 
[ft5 4] 

H(CF 2 CF 2 hCH,OH (n : 1 ~ 3 <Z)^S£) , 
F(CF 2 hCH 2 OH (n : 1 ~ 5 <DSfc) > 
(C F s^CHOH 

[0 17 9] 

5 >) „ C 1 C F 2 C F C 1 C F 2 C F C 1 2 & t*tf$>lf bti& 0 
[0 1 8 0] 

ztiby ?mmumi±%-nx~i>, £t2?vmmmm±. *7^t7^ 

[0181] 

[0 18 2] 
[0 18 3] 

« t * a ^ * mm \z mm z *t x m £ m m l , - <o m £ m &<d m 
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[0 18 4] 

t2li / jtni-&i><7>x&tiimizfflmii% <, ti:fii^f7 7^'j7- (i 
[0 18 5] 

[0 18 6] 
[0 18 7] 

[0 1 8 8] 

*m±, vt^m^mmxwmx^^o 

[0 18 9] 

mm 2 003-3071981 
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7t*«<7)-7^^^^->4 £?M1-&o -7X^/^->4^B)^$tL^nrii 
3IC^LT, RIE (Reactive Ion Etching) y££ffl v>T^ -f- y ?*£fi^7teS 

/fa- %) o 

[0 19 0] 

[0191] 
[0 19 2] 

mr«gi3 cfc^SJtftSrfit x.£ 10 0ml XJREyP 7 v 7. a 9 H 

,9H-/t-7^D-2, 5-v^^-^-3, 6 - v 8 -7 y 

[0 19 3] 
Hfc5 5] 

CH, = CFCF 2 OCFC F 2 OC F COOH 

I I 
CF 3 CF 3 
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[0 19 4] 
£20. 0 g t 

[0 19 5] 
[ft 5 6] 

[H4CF 2 CF 2 )jCOOV 

[0 19 6] 

[0 19 7] 

it. tefeif^^m^l 5.0 9 g*^, 

[0 19 8] 

:<Oi^ 19 F-NMR, iH-NMR^-W. I R X <0 fttfx LfztZ 

'H^^t^t7 7il^tt^o/;o f h7liKD77> (THF) £ 

?§«EUfflv^GPC^*fUJ: DiM^L/d&^^Mtl? 0 0 0, fim¥#^T 
Ki9 0 0 0-C*)o7to 
[0 19 9] 

mwmw&iw&mtzffiz-ti loomi w^^Miayn^xnn, 9 h 

,9H-^-7;^n-2, 5-v^^^-3, 6 - 9 J 8 - 7 * J 4 y 

[0 2 0 0] 
[It 5 7] 

CHo = CFCF 2 OCFCF 2 OCFCOOH 

I I 
CF 3 CF 3 
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[0 2 0 1 ] 

£10. 1 gHH,9H-^-7^tn-2, 5-vV^;U-3, 

[0 2 0 2] 
Ut5 8] 

CH, = CFCF 2 OCFCF 2 OCFCOOCH 3 

I I 

CF 3 CF 3 

[0 2 0 3] 

£9.6 gZ^ti, «fc<«#U 
[0 2 0 4] 
[ft 5 9] 

[ H-f C F 2 C F 2 ^3-C OO V 
[0 2 0 5] 

^o^<7)*>, am^tT2 o°c-c2 ommffiwzftK^fzt^^, m^^mw 

[0 2 0 6] 

%htitzm\**Tli Y ^ &<7)&, HC FC 2 2 5/n-^*+>-> 

= l/l»:fti\ frWt, E^S'J^-^ fttfeM^m^ffl 3. 2 gW: 

o 

[0 2 0 7] 

d W1^19f-NMR, lH-NMRfrtf\ I RM^i •) frtif Lfc £ £ 
[0 2 0 8] 

fOMitliNMR «t J} 4 2 : 5 8 (*)Vit) t^&htitzo 
[0 2 0 9] 

tlifE# 2 003-3071981 
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ttz, f h7tKo77> (THE) ^^liifflv^GPCMia ^iBteL 
7tm¥^^»(i9 0 0 0, iif^^ili 1 3 0 0 0"C*ofe o 
[0 2 10] 

(COC 1 y^T'l ^Ji-f-^O^) 

9 H, 9 H-/N°--7;l^n- 2 , 5 - v * ■f-fl'- 3 , 6 - v***- 8 - / * 
/'f'^S (4 2 2 g, 1. 0-^^) 
[0211] 
[ft 6 0] 

CH, = CFCF 2 OCFCF 2 OCFCOOH 

I I 
CF 3 CF 3 

[0212] 

t^fWATU' (7. 4g, 0. 1^6^) Ojl^jRif, mWL%rfb8 
0°C-CSOC 1 2 (1 4 3 g. 1. 2^) ^ITL^o fOfi RS^IO 
0lCH#fiL6BtTO^L^o SSffiSr^SSSr^L. WET-CSOC 1 2 £ 
^<7>f£H^MJ±Jt£±tf 9 H, 9 H-^-7^tn-2, 5-y>f^ 
-3, 6 - y t+t- 8 - 7 ^ 'f 7 7^7 n 'J Wtt^i) (U L/: 0 £ 
Offi*««cttTi*i^L, 6 0mHq[:t«l±I@U * 5 0 TCCo 9 
H, 9 H-^° — "7 ^ ^" n — 2 , 5-/7f^-3, 6-yt^rt-8-7^/^f 
•y^St^o'j K£#7j (4 4 1 g. 0. 9 1 9 1%) 0 

[0 2 13] 
[ft 6 1] 

CH 2 = CFCF 2 OCFCF 2 OCFCOCl 

I I 
CF 3 CF 3 

[0 2 14] 

&J&m4 (C OMZmir&^y ymTV Jl/X-fiW^) 

6 0%?kStft^ h »J -7A (1. 9g, 4 8^^^) £THF (10 0ml) 
0X>X~^**)-7)V*uT-k*)VT* h > (10. Og, 4 8^'J^ 
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iffiTLtZo 0tT*10^f B »L/:ll $ <b Clfit* 2 0 ^fSJM 2 L£ 0 
-?-<0|lL Kfcifi£-7 8°CH?££PU f««3 ^ft^ (2 5 g, 1 3 1 5 U 
Zmz. - 7 8 °CT~ 1 0 #|Sh - 3 0 "C-C $ <b 1 0 frfStfiffi L fc 0 JK&iS 
£W- 7 8°CU?£*PU 9H,9H-/{-7Wn-2, 5-v^^-;U-3, 
6-y't^-8-/^/'f'y^i^n'JK (17. 6g, 4 0^) 4- 1 B# m 
frlfXffiTLtZo frfcifL-kVoZ 6B#p B Wt#^L&^£>, 1 0°CK&&3: T'SlS 

IhL, 0. 5mmHg, 6 Otfo^^f 3 H, 1 2H, 1 2H-^7 
8-v^;u-6, 9-y*^t-3-HJ7^to7-bf^-l 
l-K-r-tr>-2, 4-yt> (14. 3g, 2 3. 3?'J€;K «$58%) 

[0 2 1 5] 
[it 6 2] 

CH 2 = CFCF 2 OCFCF,OCFCOCH-COCF 3 

I "I I 

CF 3 CF 3 C O C F 3 

[0 2 16] 

-g-^«5 (c omzm-f&^y ymr ;i^-r-^co*^*°u ^-o^) 

ti#^Si3 kZf'UfeaiZWiPLfz 10 0ml (Dil y T^mMVUV 7 X r? (C, 3 H 
, 12H,12H-^7^tn-5, 8->^^^-6, 9 - v * 3f-9— 3 - h 
']7^tn7-fef^-l 1 - Kr'-fc >- 2 , 4-v*> 
[0 2 1 7] 

lite 3] 

CH 2 = CFCF 2 OCFCF,OCFCOCH-COCF 3 

I " I I 

CF 3 C F 3 C O C F 3 

[0 2 18] 

£ 1 0. 0 g t 
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[0 2 19] 
Ut6 4] 

r 

[H4CF 2 CF 2 )jCOO^r • 
[0 2 2 0] 

<7)8. om*%^--7^*n^-^>^ft£ 5. 3 g Ati, Tt^MSffit&^T 
[0 2 2 1 ] 
[0 2 2 2] 

Z(Dm&1fc$: l9 F -NMR, iH-NMRM, I R tMt^ «t t) ftffi L t Z 

ft^7 7|i^Mo/: 0 ifc, rf7hFn77> (THF) 

Iv^GPCMCii) MfcLfc^^WH^itt 3 0 0 0, il¥^^fli 4 
0 0 OT^ot 
[0 2 2 3] 

mWgtW&JzW&miZffix-tz 1 0 0m 1 0#7XIE7P77X3{;, Tit 

[0 2 2 4] 
[ft 6 5] 

CH 2 = CFCF 2 OCFCF 2 OCFHCF 3 

I 

CF 3 

[0 2 2 5] 

*10. Ogt 

[0 2 2 6] 

mil#2 003-3071981 
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[ft6 6] 

[H4CF 2 CF 2 )3COOV 
[0 2 2 7] 

<D8. 0mm%^-7 fr*v^*-y->few£ 4 . 1 g Aft, ^tcMUffil&^f 
[0 2 2 8] 
[0 2 2 9] 

fco f F7tKD77> (THF) SriiCfflv^GPCMCi 

L^Hc^^iJi 1 3 0 0 0, li^^ili 2 0 0 0 0t^o/: o 
[0 2 3 0] 

HJfefll 1 (#±«^JK^7 -y «fJ3&a^^^^it) 

J: a f i&j£t|-£ffifx.fc loomi <oir? xnwyn7 ^nc, 

08 1 W:COOHS?:|fta^7 7i7'J ^ jl - ir ;K7) * *° V v- 2.09 
gt^/-;H 5g£Aft, fiK$L Wm.3-7u\£7 U (III) ETjcfO 

ft (Eu (CH 3 C00) 3 - 4H 2 0) 0. 62g (1. 5 4mmo 1 ) £8 g 

77>-r-->3 > Ltil, T-tr h >T'3 0, Bftfc&^Lfco 6 0tt 

1 2RWI^L, MLiMOHffcl. 9 3 gW:, 
[0 2 3 1 ] 

Hifefcl 2 (#±3B&*3^T7 y «tflga^^0^ii) 

t*#2Stti3<fc£>*fiJ£tt£1lfx.fc 10 0ml O^^^MEg^P^^Xrrtc, 
f»J 1 'Cf#7tCOOH^^^'i-^>^-"7 y^T»; ^x-f^O**^ 2 . 0 4 
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gt* 9J-)V\ 5 g£A*l, m^L^^e?, ialfc^^A^zM^ (ErC 
13-6H20) 0. 6 1g (1. 6 1mmol) £ 3 g O * 9 J - )V\Z : Mfr L tz 

- * "Cjftffi L & rt* <b 6 0 °C £ L , i * ifclt fc 0 2 . 

1 9 g^:„ 

[0 2 3 2] 

H»iJ3 (#±«£«^7y*#fl&&j£»Oiiiit) 

tfi&Ktl- i o om i (D-ff? xmmvn?? x^iiz, 

15lJ2t^#£COOH^£W1-£^--7 vmT'))l'3~-T-)l><7)3tfi)-?'-2. 0 5 g 
t^^/-^15gUft, H£#Lfc?& f <b, Ifr&jL^nfcf^A (III) Eg^fOt? 
(E u (CH3COO) 3 • 4 H 2 0) 0. 6 2 g ( 1 . 5 4mmo 1 ) £ 8 g<D 
*Ki&:0*L 5 5MSWt-C?iTL£ 0 AiT&2ll#W*#£iBlEltrt:&, 3 

0^K#SL^L^14<7)@#:£vt^$^/co ±il^^y-;HI}l^f* 
>^-->3>LI^#, T-bh>-C3Hk @#£fft^L£ 0 ^Oft, 6 0tt*12 

[0 2 3 3] 

mwmw&xw&mizmz-fzi oomi<D**7^«ig7P777at:, ^ 

#!J 5 -C#7t:COft£W-f &^-7 yHf T '1 ^x-f ;K7)^^*°'J "7- 2 . OOgt 
E u (CH3COO) 3 • 4 H 2 0) 0. 62g (1. 54mmol) £8 g<D?K 

izmfrLtzi><D*^ 5ftmfrnxffiTLtzo mTfe2mmmwzmiffz^ 30 

ir-->3>U£#, T-th>-C3HK @{$£?£&L7t 0 6 0 1 2 B# 

W££l£4ftU 4ttfeitB^co|a^2. 0 3 g£t#^ 0 
[0 2 3 4] 

\mm Cb tg* ^ ^ l r ^ «r ^ -7 -y mmrn'Mm <^mm ) 

Wti^i^SJtft^fi/: 1 0 0m 1 <7)^^X^|ig^p-7 7XrrU, 
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gt^;-^15gUft, ii#L&# ? «b, HM&3-*nfcT*A (III) izg^fn 
ft (Eu (CH3COO) 3 - 4H 2 0) 0. 6 2 g (1. 54mmol) 

*>f-y 3 >Lii, 7-fc h >T?3 0, HttfcSfeifrLfco 6 0°CT1 

[0 2 3 5] 

##00 1 (Wit^^r ^ -y if *° >; -7 - <o^14M) 

(1) $7 vmmm®.&®<Dmwk 

2, 5tfii^t77i*°'j7-^^f;VxWh> (MEK 
) t:?l»L, #V7-it5 01i%i:llL^ o 
[0 2 3 6] 

(2) tll^t7 7t^'j7-«7^KM 

filtt7 -7*^° 'J -7-0 5 0 %ME K«7W-^-^PE T 
■7 * ^A±tcfgj^mJ¥^^J¥£K&& J: -7 izft^L, 5 Ott 1 0 

t^tft 1 0 0 fx m<D-7 J )VU^%tz 0 
[0 2 3 7] 

(3) v i )vu(Dmm%^. 

[0 2 3 8] 

ifE^TtSft ( (ft) BjlM^P«^U-3 4 10) £fflv>T, II3 0 0 
- 1 7 0 0 nmUfctt&ft 1 mmJ£<3i^tftf>#ftStj§2$|16|tl£«!lJ£ Ltz a %h 

[0 2 3 9] 
[0 2 4 0] 

ttifHf 2003-3071981 
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Ty^mtiftttm^Xm l 0 0 /( ral|<7)t>7 , ;H:o^T2 5tT?5 5 0 nm 

[0 2 4 1 ] 

©DSC 

TFmmmn ( m s«»dsc-5o) #fiiiJtio°c 
/fr<nm*xmfc ttz?>^ mm %m&m*<D tr- * itmm £ tin*. ^-rtLW 

[0 2 4 2] 

Mfttt ( (*) mmmimmcoTGA-5 o) zm\<\ m.mm-m%<om*x 

#fii§Kl 0°C/m i n tf>*#tMIH5£ U 1 0%IlMItliU: o ^ 

i tc^-To 

[0 2 4 3] 
«1] 



1 









-£fi£#iJ5 


yym^m (%) 


55 


56 


5 9 


( cm -1 ) 


6 50 nm 


0. 019 


0. 0 1 5 


0. 020 


13 10 nm 


0. 023 


0. 0 36 


0. 033 


1 5 50 nm 


0. 2 53 


0. 1 5 1 


0. 192 


aw 


1. 352 


1. 350 


1. 361 




260 


272 


310 



[0 2 4 4] 
[0 2 4 5] 
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